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communication method for the wireless door lock. The
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on DIP switch specifically includes: step 1, selecting for a
wireless door lock a wireless chip which supports data
modulation, wherein a data field of a transmission packet
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DIP switch 1s directly connected with an input pin of the
central processing unit of the wireless door lock; step 3,
installing an embedded software 1n central processing unit of
the wireless door lock; and step 4, matching a DIP switch
address with a room number during installation of the
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METHOD OF ACHIEVING FREE-PAIRING
WIRELESS DOOR LOCK BASED ON DIP
SWITCH, A WIRELESS DOOR LOCK AND A
COMMUNICATION METHOD FOR THE
WIRELESS DOOR LOCK

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present disclosure claims the priority to the Chinese
patent application No. 201710691614.2, entitled “A Method
of Achieving Free-pairing Wireless Door Lock Based on

DIP switch”, filed with SIPO on Aug. 14, 2017, and all
contents of which 1s incorporated herein by reference.

BACKGROUND

The present disclosure relates to the technical field of
wireless door lock, and particularly to a method of achieving
free-pairing wireless door lock based on DIP (Double In-line
Package) switch, a wireless door lock and a communication
method for the wireless door lock.

Wireless door lock 1s a lock that can be remotely con-
trolled via wireless communication. A wireless door lock 1s
generally capable of networking. A networking system
includes multiple wireless door locks and wireless commu-
nication concentrators. Control information or instructions
can be sent via the wireless concentrators to each of the
wireless door locks, so as to remotely control the wireless
door locks to have a door locked, unlocked or otherwise.

However, during wireless transmission, a receiver can
only identily a request from one transmitter at one time. If
there are multiple transmuitters transmitting data at the same
time, 1t may cause the receiver to malfunction due to data
contlict. To ensure a reliable data transmission, 1t 1s required
to establish a contlict avoidance mechanism for wireless
communication transmission. A simple way to do this 1s to
establish a unique address mapping table between transmiut-
ters and receivers. To be specific, the transmitters are allo-
cated with different addresses, and the receivers distinguish
different transmitters according to the addresses carried by
the data transmitted by the transmitters. For example, 1t 1s
required to establish an address mapping table between
traditional wireless door locks and wireless concentrators in
advance. The address mapping relational table records the
address mapping relationships between the wireless door
lock and the wireless concentrator required to communicate
with such wireless door lock. In subsequent communica-
tions, multiple wireless door locks transmit data carrying
addresses thereol to the corresponding wireless communi-
cation concentrators according to the address mapping table
at a slot time, and the wireless communication concentrators
can distinguish the source transmitter of each piece of data.

To overcome at least one defect existing 1n the prior art,
it 1s a purpose of the present disclosure to propose a method
of achieving free-pairing wireless door lock based on DIP
switch which 1s intended to separate the software and
hardware work at the implementation site, to ensure that the
construction and subsequent maintenance will not be inter-
rupted because of software pairing method or operation
sequence, and thus to reduce the implementation cost and
improve the implementation efliciency.

In a first aspect, the embodiments of the present disclosure
provide a method of achieving free-pairing wireless door
lock based on DIP switch which specifically includes the
following steps.
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2

Step 1, selecting for a wireless door lock a wireless chip
that supports data modulation, 1n which case a data field of

a transmission packet includes a lock address bit field and an
area code field;

Step 2, providing a built-in multi-bit DIP switch for the
wireless door lock in terms of hardware, in which case the
multi-bit DIP switch 1s directly connected with an 1nput pin
of a central processing unit of the wireless door lock;

Step 3, installing an embedded software 1n the central
processing unit of the wireless door lock;

Step 4, matching a DIP switch addresses with a room
number during installation of the wireless door lock; and

Step 3, reading, during powering up of the wireless door
lock, a unique address code and a concentrator area code
field that are set in advance, and sending to the wireless door
lock reply data indicative of successiul mapping, so that the
wireless door lock shows through interaction that code
matching 1s successiul, in which case meaning the code
matching 1s successiul at end of the powering up of the
wireless door lock.

In a second aspect, the embodiments of the present
disclosure provide a wireless door lock. The wireless door
lock includes a central processing unit, a multi-bit DIP
switch and a wireless chip.

A plurality of pins of the multi-bit DIP switch are con-
nected with a plurality of input pins of the central processing
unit, respectively. The multi-bit DIP switch 1s configured to
send, after being powered up, a current DIP switch address
of the multi-bit DIP switch to the central processing unit.

The central processing unit 1s connected with the wireless
chip. The central processing unit 1s configured to use, as a
communication address, the DIP switch address acquired
from the multi-bit DIP switch, and send, using the commu-
nication address via the wireless chip, a request for estab-
lishing communication to the wireless concentrator, so as to
establish wireless communication with the wireless concen-
trator.

In a third aspect, the embodiments of the present disclo-
sure provide a communicating method for a wireless door
lock, applicable to a wireless door lock. The wireless door
lock includes a central processing unit, a multi-bit DIP
switch and a wireless chip. A plurality of pins of the multi-bit
DIP switch are connected with a plurality of input pins of the
central processing unit, respectively. The central processing
umit 1s connected with the wireless chip. The method
includes steps of:
the multi-bit DIP switch sending a current DIP switch

address of the multi-bit DIP switch to the central process-

ing unit, after being powered up; and

the central processing unit using, as a communication
address, the DIP switch address acquired from the multi-
bit DIP switch, and sending, by using the communication
address via the wireless chip, a request for establishing
communication to the wireless concentrator, so as to
establish wire communication with the wireless concen-
trator.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram of the functional modules
of a wireless door lock provided by an embodiment of the

present disclosure.
FIG. 2 1s a schematic diagram of a multi-bit DIP switch
provided by an embodiment of the present disclosure.
FIG. 3 1s a schematic diagram of the central processing
unit and the DIP switch of a wireless door lock provided by
an embodiment of the present disclosure.
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FIG. 4 1s a schematic diagram of the central processing
unit and the DIP switch of another wireless door lock

provided by an embodiment of the present disclosure.
FIG. 5 1s a schematic diagram of the DIP switch address
of a wireless door lock provided by an embodiment of the
present disclosure.
FIG. 6 1s a schematic diagram showing the routing table
information of a wireless door lock communication system
provided by an embodiment of the present disclosure.

DETAILED DESCRIPTION

The technical solutions provided in the embodiments of
the present disclosure will be clearly and completely
described below with reference to the drawings associated
with the embodiments of the present disclosure. Apparently,
the described embodiments are merely some but not all of
the embodiments of the present disclosure.

Hence, the following detailed description of the embodi-
ments of the present disclosure provided 1n the figures 1s not
intended to limit the scope of the disclosure as claimed, but
merely shows the selected embodiments of the present
disclosure. All the other embodiments obtained by those
ordinarily skilled in the art based on the embodiments
provided 1n the present disclosure without paying creative
ellorts shall fall within the scope of protection of the present
disclosure.

It should be noted that similar reference signs and letters
refer to similar 1tems in the following figures. Therefore,
once an 1tem 1s defined 1n one figure, it will not be further
defined or explained in the following figures.

It should be noted that 1n the description of the present
disclosure, terms such as “first”,

, “‘second” and “third” are
only used for distinctive purpose, and cannot be construed as
indicating or implying relative importance. It should also be
noted that, in the present disclosure, terms like “provide”,
“mount”, “coupled” and “connected” should be interpreted
in a broad sense, unless otherwise explicitly specified and
defined. For example, a connection could be fixed, detach-
able, or integrated, or it could be mechanical or electrical, or
it could be direct or done via an intermediate medium, or it
could be internal communication between two elements.
Those ordinanly skilled in the art would understand the
specific meanings of the above terms 1n the present disclo-
sure according to specific circumstances.

The mventor found in the study that 1n traditional wireless
door locks, the address of a wireless door lock 1s configured
by software, which requires to be set mn advance 1n a
complex way, so as to be used as a local communication
address of the wireless door lock.

In view of this, the embodiment provides a solution of
achieving free-pairing wireless door lock based on DIP
switch. The solution provided by the embodiment will be
described 1n detail below.

Referring to FIG. 1, FIG. 1 1s a schematic diagram of a
wireless door lock provided by the embodiment. The wire-
less door lock includes a central processing unit (also
referred to as CPU in the embodiment), a multi-bit DIP
switch and a wireless chip.

A plurality of pins of the multi-bit DIP switch are con-
nected with a plurality of input pins of the central processing,
unit, respectively. The multi-bit DIP switch 1s configured to
send a current DIP switch address of the multi-bit DIP
switch to the central processing unit after being powered up.
For example, referring to FIG. 2, FIG. 2 1s a schematic
diagram of the connections between the multi-bit DIP switch

having 4 address bits and the central processing unit. Spe-
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cifically, P0O.0 to P0.3 shown 1n FIG. 2 are the mput pins of
the central processing unit, and S1 shown in FIG. 2 1s the
multi-bit DIP switch. The level of the mput pins of the
central processing unit can be pulled up by 5V power when
the lock address bit corresponding to the multi-bit DIP
switch are not grounded, namely, when value of the lock
address bit 1s 1. The level of the mput pins of the central
processing umt may also be pulled down when the lock
address bit corresponding to the multi-bit DIP switch 1s
grounded, namely, when the value of the lock address bit 1s
0. This enables the DIP switch address formed by the
combination of the current status of various address bits to
be sent to the central processing unit after powering up the
multi-bit DIP switch.

The central processing unit 1s connected with the wireless
chip. The central processing unit 1s configured to use, as a
communication address, the DIP switch address acquired
from the multi-bit DIP switch, and send, using such com-
munication address via the wireless chip, a request for
establishing communication to the wireless concentrator, so
as to establish wireless communication with the wireless
concentrator. For example, the central processing unit con-
verts a binary DIP switch address according to the order and
status of various address bits, and then the converted binary
DIP switch address 1s used as a communication address.

Specifically, in the present embodiment, different wireless
communication concentrators have diflerent area codes.

The DIP switch address comprises a plurality of address
bits. The central processing unit 1s configured to use, as lock
address bits of the wireless door lock, values of the address
bits within a first preset range of the DIP switch address, and
use, as an area code of the wireless concentrator, values of
the address bits within a second preset range of the DIP
switch address, the wireless concentrator needs to commu-
nicate with the wireless door lock.

When communicating with the wireless concentrator via
the wireless chip, the central processing unit 1s configured to
send to the wireless concentrator a communication data
packet carrying the lock address bits and the area code, so
that the wireless door lock uses the lock address bits as a
local communication address to communicate with the wire-
less concentrator indicated by such area code.

Referring to FIG. 3, 1n an example, the wireless door lock
may include one multi-bit DIP switch including a plurality
of address bits. For example, the wireless door lock may
include one multi-bit DIP switch including 8 address bits.
The address bits within the first preset range and the address
bits within the second preset range do not overlap with each
other of the DIP switch. For example, the 6 lower bits of the
multi-bit DIP switch are address bits within the first preset
range, whereas the 2 higher bits of the multi-bit DIP switch
are address bits within the second preset range. In other
words, the values of the 6 lower bits of the multi-bit switch
represent the lock address bit of the wireless lock, whereas
the values of the 2 higher bits of the multi-bit DIP switch
represent the area code of the wireless concentrator which
needs to communicate with the wireless door lock. Referring
to FIG. 4, 1n another example, the wireless door lock may
include a plurality of multi-bit DIP switches. For example,
the wireless door lock may include two multi-bit DIP
switches, each of the multi-bit DIP switches contains &
address bits. The address bits withuin the first preset range
and the address bits within the second preset range may be
the portions of the plurality of multi-bit DIP switches, which
portions do not overlap with each other. For example, the
wireless door lock may include a multi-bit DIP switch A and
a multi-bit DIP switch B. The address bits within the first
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preset range may be a plurality of address bits of the
multi-bit DIP switch A, whereas the address bits within the
second preset range may be a plurality of address bits of the
multi-bit DIP switch B. For another example, the wireless
door lock may include a multi-bit DIP switch C and a

multi-bit DIP switch D. The address bits within the first

preset range may 1nclude all the address bits of the multi-bit
DIP switch C and the 4 lower bits of the multi-bit DIP switch

D, whereas the address bits within the second preset range
may include the 4 higher bits of the multi-bit DIP switch D.
It should be noted that the divisions of the first preset
range and the second preset range are not limited to the
above examples. The correspondence among the total
address bits of the multi-bit DIP switch and the lock address
bit as well as the area code are shown as following table.

Lock
Number of nput  Area  Address Number of Total number of
IO pms of CPU code bit address bits door locks
R 2 6 R 2*(2 6) = 128
16 8 8 16 8*(2 8) = 204%
N N-M M N (N - M2 M)
M < N;

preferably M <= 8

In view of the reality, a single wireless door lock cannot
cover an infinite area, that 1s to say, there 1s an upper limait
to the number of wireless door locks under the same area
code. And 1t specifically depends on the transmission rate of
wireless data and the critical distance of wireless coverage.
Generally, 1 practice, 256 door locks are taken as the
maximum unit. Assuming that 16 GPIO are used to identify
the maximum address bit number, 2048 door locks 1n total
are supported, which can satisfy the critical capacity of
wireless door locks at the present stage.

During the use of the wireless door lock provided by the
embodiment, the lock address bit of the wireless door lock
may be matched with the room number under which the
wireless door lock 1s located. For example, referring to FIG.
5, wireless door lock No. 1 corresponds to room No. 01; the
lock address bit of the address bit 1s set to be 0x01; and the
lock address bit and the area code arranged 1n a certain order
correspond to the address bits of the multi-bit switch. In the
present example, the lock address bit 1s at higher bits, and
the area code 1s at lower bits; the 8th bit and the 7th bait
represent the area code bits; the 6th, 5th, 4th, 3rd, 2nd and
Ist bits represent the lock address bit; the higher bits
precede, whereas the lower bits follow; an 8-bit DIP switch
can provide service for 2°6=64 different wireless door locks
and 4 wireless concentrators, and support 4 wireless con-
centrators and 128 wireless door locks at most.

After recerving the communication data packet sent by the
wireless door lock, the wireless concentrator determines
whether the area code carried 1n the communication data
packet 1s consistent with the area code configured for the
wireless concentrator, and 1l the area code carried 1n the
communication data packet 1s consistent with the area code
configured for the wireless concentrator, the wireless con-
centrator responds to the communication data packet.

Accordingly, 1n the present embodiment, the central pro-
cessing unit 1s further configured to receive, via the wireless
chip, an instruction data packet sent by the wireless con-
centrator. The instruction data packet carries the lock
address bits of the wireless door lock. The central processing
unit 1s configured to detect whether the lock address bits
carried by the received instruction data packet are consistent
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with the lock address bits acquired from the multi-bit DIP
switch, and 1f the lock address bits carried by the received
instruction data packet are consistent with the lock address
bits acquired from the multi-bit DIP switch, the central
processing unit responds to the instruction data packet.

In the embodiment, the wireless concentrator may be
configured therein with the mapping relationship between
the lock address bits of the wireless door locks covered by
the wireless concentrator and the area code of the wireless
concentrator. For example, referring to FIG. 6, the wireless
concentrator N may be configured therein with a routing
table (1.e. a mapping table between the lock address bits and
the area code). The routing table records the mapping table
between the lock address bits (1.e. address codes) of the
wireless door locks covered by the wireless concentrator and
the code of the concentrator (1.¢. the area code of the
wireless concentrator).

Optionally, referring to FIG. 1 again, i the present
embodiment, the wireless door lock also includes an elec-
tronic lock cylinder. The electronic lock cylinder 1s con-
nected with the central processing unit. The central process-
ing unit 1s further configured to control, at least based on the
instruction data packet received from the wireless concen-
trator, the electronic lock cylinder to engage or disengage.

Optionally, referring to FIG. 1 again, in the present
embodiment, the wireless door lock further includes a dis-
play unit. The display unit 1s connected with the central
processing unit. The central processing unit 1s configured to
control the display unit to show that the communication 1s
successiully established when receiving, via the wireless
chip, reply data indicative of successiul mapping sent by the
wireless concentrator in response to the request for estab-
lishing commumnication.

Optionally, 1n an example, the central processing unit 1s
configured to: use, when the wireless door lock 1s powered
up, as a communication address the DIP switch address
acquired from the multi-bit DIP switch, and send, using the
communication address via the wireless chip, a request for
establishing communication to the wireless concentrator, so
as to establish wireless communication with the wireless
concentrator. That 1s to say, the central processing unit sends
the request for establishing communication to the wireless
concentrator when the wireless door lock 1s powered up. In
this way, communication can be automatically established
between the wireless door lock and the wireless concentrator
without any other artificial control.

Optionally, 1n another example, the central processing
unit 1s configured to: detect an action of the electronic lock
cylinder; and use, 11 the action of the electronic lock cylinder
meets a preset condition, as a communication address the
DIP switch address acquired from the multi-bit DIP swaitch,
and send, using the communication address via the wireless

chip, a request for establishing communication to the wire-
less concentrator, so as to establish wireless communication
with the wireless concentrator. Specifically, the central pro-
cessing unit sends the request for establishing communica-
tion to the wireless concentrator when detecting that the
clectronic lock cylinder acts for preset times within a preset
period of time. For example, the preset period of time may
be set to be 3 seconds, and the preset times may be set to be
S times.

Namely, the central processing unit 1s configured to send
the request for establishing communication to the wireless
concentrator, when detecting that the electronic lock cylin-
der acts for 5 times within 3 seconds. In this way, the timing
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when the wireless door lock sends the request for establish-
ing communication can be controlled without using any
other elements.

The present embodiment also provides a communication
method for a wireless door lock, applicable to the wireless
door lock provided by the embodiment. The steps of the
method will be described below.

Step S110, the multi-bit DIP switch sending a current DIP
switch address of the multi-bit DIP switch to the central
processing unit, after being powered up.

Step S120, the central processing unit using, as a com-
munication address, the DIP switch address acquired from
the multi-bit DIP switch, and sending, by using the com-
munication address via the wireless chip, a request for
establishing communication to the wireless concentrator, so
as to establish a wireless communication with the wireless
concentrator.

Optionally, in the present embodiment, different wireless
communication concentrators have different area codes, and
the DIP switch address includes a plurality of address bits.

The central processing unit uses, as lock address bits of
the wireless door lock, values of the address bits within a
first preset range of the DIP switch address, and uses, as an
area code, values of the address bits within a second preset
range of the DIP switch address.

The central processing unit sends, when communicating,
with the wireless concentrator via the wireless chip, to the
wireless concentrator a communication data packet carrying
the lock address bits and the area code, so that the wireless
door lock uses the lock address bits as a local communica-
tion address to communicate with the wireless concentrator
indicated by the area code.

The wireless concentrator determines, aiter recerving the
communication data packet sent by the wireless door lock,
whether the area code carried 1n the communication data
packet 1s consistent with the area code configured for the
wireless concentrator and responds, 1f the area code carried
in the communication data packet 1s consistent with the area
code configured for the wireless concentrator, to the com-
munication data packet.

Accordingly, in the present embodiment, the central pro-
cessing unit receives, via the wireless chip, an 1nstruction
data packet sent by the wireless concentrator. The 1nstruction
data packet carries address bits of the wireless door lock
which are made 1n responding to the instruction data packet.
The central processing unit detects whether the lock address
bits carried by the received instruction data packet are
consistent with the lock address bits acquired from the
multi-bit DIP switch, and responds, 11 the lock address bits
carried by the received instruction data packet are consistent
with the lock address bits acquired from the multi-bit DIP
switch, to the instruction data packet.

Optionally, 1n the present embodiment, the central pro-
cessing unit may also control, according to the instruction
data packet received from the wireless concentrator, the
clectronic lock cylinder to engage or disengage.

Optionally, 1n the present embodiment, the central pro-
cessing unit may control the display unit to prompt that the
communication 1s successiully established, when receiving,
via the wireless chip, reply data indicative of successiul
mapping sent by the wireless concentrator 1n response to the
request for establishing communication.

Optionally, 1n an example, the central processing unit 1s
configured to: use, when the wireless door lock 1s power up,
as a communication address the DIP switch address acquired
from the multi-bit DIP switch; and send, using the commu-
nication address via the wireless chip, a request for estab-
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lishing communication to the wireless concentrator, so as to
establish wireless communication with the wireless concen-
trator.

Optionally, 1n another example, the central processing
unit 1s configured to: detect the action of the electronic lock
cylinder; and use, 11 the action of the electronic lock cylinder
meets the preset condition, as a communication address the
DIP switch address acquired from the multi-bit DIP swaitch,
and send, using the communication address via the wireless
chip, a request for establishing communication to the wire-
less concentrator, so as to establish wireless communication
with the wireless concentrator. Specifically, the central pro-
cessing unit 1s configured to send the request for establishing
communication to the wireless concentrator, when detecting
that the electronic lock cylinder acts for preset times within
a preset period of time.

For the wireless door lock provided by the present
embodiment, the present embodiment also provides a
method of achieving free-pairing wireless door lock based
on DIP switch. The method includes the following steps.

Step 1, selecting for a wireless door lock a wireless chip
that supports data modulation, in which case the data field of
a transmission packet includes the lock address bit field and
the area code field;

Step 2, providing a built-in multi-bit DIP switch for the
wireless door lock in terms of hardware, in which case the
multi-bit DIP switch 1s directly connected with the input pin
of the central processing unit of the wireless door lock;

Step 3, installing an embedded software in the central
processing unit of the wireless door lock, in which case the
embedded software supports the following procedures:

a) detecting an 1nitial status of the set bit of the multi-bit DIP
switch during the powering up of the wireless door lock;

b) recording encoding of the switch from higher bits to lower
bits; and

¢) mapping the encoding of the switch directly to the lock
address bit field and the corresponding wireless concen-
trator area code field carried in the wireless data;

Step 4, matchung the DIP switch address with the room
number during the 1nstallation of the wireless door lock, and
it 1s acceptable as long as there are no 1dentical numbers 1n
the system:;

Step S, reading, during powering up of the wireless door
lock, the unique address code and the concentrator area code
field that are set in advance, and sending to the wireless door
lock a reply data indicative of successtul mapping, so that
the wireless door lock shows through interaction that code
matching i1s successiul, meaming the code matching 1s suc-
cessiul at the end of the powering up of the wireless door
lock.

Specifically, the routing table information 1s stored only in
the wireless concentrator, and 1n not stored 1n the wireless
door lock, the same to the address field and the concentrator
area code field, and thus will not be lost after reboot.

Specifically, during implementation of the wireless door
lock, the wireless door lock, due to malfunction, needs to be
replaced, which 1s completed by correspondingly duplicat-
ing the respective lock address bit field and the respective
concentrator area code field, which are provided for the DIP
switch, so as to complete matching of the concentrator upon
the powering up.

It should be noted that 1n the present embodiment, the
wireless door lock refers to a wireless door lock which 1s
powered by a battery and i1s capable of networking and
command interaction. Pairing refers to establishing mapping
relation between the communication codes of a wireless
door lock and a wireless communication device.
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Based on the design provided by the present embodiment,
it 1s possible to separate the software and hardware work at
the implementation site, to ensure that the construction and
subsequent maintenance will not be interrupted because of
soltware pairing method or operation sequence, and thus to
reduce the implementation cost, improve the implementa-
tion etliciency, and break the limit on the number of DIP
switch.

In view of the reality, a single wireless door lock cannot
cover an infinite area, that 1s to say, there 1s an upper limait
to the number of wireless door locks under the same area
code. And 1t specifically depends on the transmission rate of
wireless data and the critical distance of wireless coverage.
For example, 1n practice, 256 door locks are taken as the
maximum unit. Assuming that 16 GPIO are used to 1dentily
the maximum address bit number, 2048 door locks 1n total
are supported, which can totally satisty the critical capacity
of wireless door locks at the present stage.

In the present embodiment, wireless door lock No. 1
corresponds to room No. 01; the lock address bit of the
address bit 1s set to be 0x01; and the lock address bit and the
area code arranged 1n a certamn order correspond to the
address bits of the multi-bit switch. In the present example,
the lock area code 1s the first bits, and the lock code 1s the
latter bats; the 8th bit and the 7th bit represent the area code
bits; the 6th, Sth, 4th, 3rd, 2nd and 1st bits represent the lock
address bit; the higher bits precede, whereas the lower bits
follow; an 8-bit DIP switch can provide service for 2°6=64
different wireless door locks and 4 wireless concentrators,
and support 4 wireless concentrators and 128 wireless door
locks at most.

It will be appreciated that, the method of achieving
free-pairing wireless door lock based on DIP switch, the
wireless door lock and the communication method for the
wireless door lock provided by the embodiments of the
present disclosure can also be applied to the SMD (Surface
Mount Technology) switch.

It will be appreciated that the devices and methods
disclosed by the embodiments of the present disclosure may
also be implemented 1n other ways. The device embodi-
ments described above are merely illustrative. For example,
the flow charts and block diagrams in the figures show the
architectures, functions and operations possibly 1mple-
mented by the device, method and computer program prod-
uct according to many embodiments of the present disclo-
sure. In this regard, each block of the flow charts or block
diagrams may represent a module, a program segment or a
part of code which contains executable mstructions config-
ured to execute designated logical functions. It should also
be noted that in some alternative implementations, the
tunctions 1illustrated 1in the blocks may also happen 1n an
order different from that indicated i1n the figures. For
example two consecutive blocks can actually be carried out
in parallel, or they may be carried out in a reverse order,
depending on the functions involved. It should also be noted
that each block of the block diagrams and/or flow charts and
the combination of the blocks of the block diagrams and/or
flow charts may be implemented by a dedicated hardware-
based system which execute designated functions or actions,
or may be implemented by the combination of dedicated
hardware and computer istructions.

In addition, the functional modules in the embodiments of
the disclosure may integrate to form an independent part, or
they may be present independently, or two or more modules
may integrate to form an independent part.

The functions may be stored 1n a computer readable
storage medium 1f implemented as software function mod-
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ules and sold or used as independent products. Based on
such understanding, the technical solution in essence or the
part of the present disclosure that contributes to the prior art
or a part of the technical solution may be embodied by
software products. The computer soltware products are
stored 1n a storage medium, and 1nclude several instructions
for a computer device (which may be e.g. a personal
computer, a server or a network device) to perform all or part
of the steps of the method described by the various embodi-
ments of the present disclosure. And the atorementioned
storage medium 1ncludes USB flash disk, Read-Only
Memory (ROM), Random Access Memory (RAM), mag-
netic disk or optical disk which may store program codes.

The present disclosure provides at least the following
beneficial eflects. The method of achieving Iree-pairing
wireless door lock based on DIP switch described herein 1s
intended to separate the software and hardware work at the
implementation site, to ensure that the construction and
subsequent maintenance will not be interrupted because of
soltware pairing method or operation sequence, and thus to
reduce the implementation cost and improve the implemen-
tation efliciency.

The above description merely illustrates the preferred
embodiments of the present disclosure, but the scope of
protection of the present disclosure 1s not limited thereto.
Any skilled ones tamiliar with the art could make equivalent
replacements or changes according to the technical solutions
of the present disclosure and the inventive concept within
the technical scope disclosed herein, and such equivalent
replacements or changes shall be encompassed by the scope

of protection of the present disclosure.

INDUSTRIAL APPLICABILITY

The method of achieving free-pairing wireless door lock
based on DIP switch described herein 1s intended to separate
the software and hardware work at the implementation site,
to ensure that the construction and subsequent maintenance
will not be interrupted because of software pairing method
or operation sequence, and thus to reduce the implementa-
tion cost and improve the implementation el

1ciency.
What 1s claimed 1s:

1. A wireless door lock, comprising a central processing
umt, a multi-bit DIP (Double In-line Package) switch and a
wireless chip,

wherein a plurality of pins of the multi-bit DIP switch are

connected with a plurality of mput pins of the central
processing unit, respectively, and the multi-bit DIP
switch 1s configured to send, after being powered up, a
current DIP switch address of the multi-bit DIP switch
to the central processing unit; and

the central processing unit 1s connected with the wireless

chip, and the central processing unit 1s configured to
use, as a communication address, the DIP switch
address acquired from the multi-bit DIP switch and
send, using the communication address via the wireless
chip, a request for establishing communication to a
wireless concentrator, so as to establish wireless com-
munication with the wireless concentrator,

wherein the wireless door lock further comprises an

clectronic lock cylinder connected with the central
processing umt, the central processing unit 1s config-
ured to: detect an action of the electronic lock cylinder;
and use, if the action of the electronic lock cylinder
meets a preset condition, as a communication address
the DIP switch address acquired from the multi-bit DIP
switch, and send, using the communication address via
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the wireless chip, a request for establishing communi-
cation to the wireless concentrator, so as to establish
wireless communication with the wireless concentrator.

2. The wireless door lock according to claim 1, wherein
different wireless concentrators have different area codes;

the DIP switch address comprises a plurality of address

bits, the central processing unit is configured to use, as
lock address bits of the wireless door lock, values of the
address bits within a first preset range of the DIP switch
address, and use, as an area code, values of the address
bits within a second preset range of the DIP switch
address:

when communicating with the wireless concentrator via

the wireless chip, the central processing unit 1s config-
ured to send to the wireless concentrator a communi-
cation data packet carrying the lock address bits and the
area code, so that the wireless door lock uses the lock
address bits as a local communication address to com-
municate with the wireless concentrator indicated by
the area code;

after recerving the communication data packet sent by the

wireless door lock, the wireless concentrator deter-
mines whether the area code carried by the communi-
cation data packet 1s consistent with the area code
configured for the wireless concentrator, wherein 11 the
area code carried by the communication data packet 1s
consistent with the area code configured for the wire-
less concentrator, the wireless concentrator responds to
the communication data packet.

3. The wireless door lock according to claim 2, wherein
the central processing umt 1s further configured to receive,
via the wireless chip, an mnstruction data packet sent by the
wireless concentrator, the instruction data packet carries the
lock address bits of the wireless door lock, the central
processing unit 1s configured to detect whether the lock
address bits carried by the received instruction data packet
are consistent with the lock address bits acquired from the
multi-bit DIP switch, wherein 1f the lock address bits carried
by the received instruction data packet are consistent with
the lock address bits acquired from the multi-bit DIP switch,
the central processing unit responds to the instruction data
packet.

4. The wireless door lock according to claim 3, wherein
the wireless door lock further comprises an electronic lock
cylinder, the electronic lock cylinder 1s connected with the
central processing unit, and the central processing unit 1s
turther configured to control, at least based on the instruction
data packet received from the wireless concentrator, the
clectronic lock cylinder to engage or disengage.

5. The wireless door lock according to claim 1, wherein
the wireless door lock further comprises a display unit, and
the display unit 1s connected with the central processing
unit;

the central processing unit 1s configured to control the

display unit to show that the communication 1s suc-
cessiully established, when receiving, via the wireless
chip, reply data indicative of successiul mapping sent
by the wireless concentrator in response to the request
for establishing communication.

6. The wireless door lock according to claim 1, wherein
the central processing unit 1s configured to: use, when the
wireless door lock 1s powered up, as a commumnication
address the DIP switch address acquired from the multi-bit
DIP switch; and send, using the communication address via
the wireless chip, a request for establishing communication
to the wireless concentrator, so as to establish wireless
communication with the wireless concentrator.
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7. The wireless door lock according to claim 1, wherein
the central processing unit 1s configured to send the request
for establishing communication to the wireless concentrator,
when detecting that the electronic lock cylinder acts for
preset times within a preset period of time.

8. A communicating method for a wireless door lock,
applicable to a wireless door lock, wherein the wireless door
lock comprises a central processing unit, a multi-bit DIP
switch and a wireless chip, a plurality of pins of the multi-bit
DIP switch are connected with a plurality of input pins of the
central processing unit, respectively, the central processing
unit 1s connected with the wireless chip, and the method
comprises steps of:

the multi-bit DIP switch sending a current DIP switch

address of the multi-bit DIP switch to the central
processing unit, after being powered up; and

the central processing unit using, as a communication

address, the DIP switch address acquired from the
multi-bit DIP switch, and sending, by using the com-
munication address via the wireless chip, a request for
establishing communication to a wireless concentrator,
so as to establish wireless communication with the
wireless concentrator,

wherein the wireless door lock further comprises an

clectronic lock cylinder connected with the central
processing unit, the step of the central processing unit
using as a communication address the DIP switch
address acquired from the multi-bit DIP switch and
sending by using the communication address via the
wireless chip a request for establishing communication
to a wireless concentrator comprises:

the central processing unit detecting an action of the

clectronic lock cylinder, and using, 1f the action of the
clectronic lock cylinder meets a preset condition, as a
communication address the DIP switch address
acquired from the multi-bit DIP switch, and sending, by
using the communication address via the wireless chip,
a request for establishing communication to the wire-
less concentrator, so as to establish wireless commu-
nication with the wireless concentrator.

9. The communicating method for a wireless door lock
according to claim 8, wherein different wireless concentra-
tors have different area codes, and the DIP switch address
comprises a plurality of address bits; and

the step of the central processing unit using as a commus-

nication address the DIP switch address acquired from

the multi-bit DIP switch and sending by using the

communication address via the wireless chip a request

for establishing communication to a wireless concen-

trator comprises:

the central processing unit using, as lock address bits of
the wireless door lock, values of the address bits
within a first preset range of the DIP switch address,
and using, as an area code, values of the address bits
within a second preset range of the DIP switch
address;

the central processing unit sending, when communi-
cating with the wireless concentrator via the wireless
chip, to the wireless concentrator a communication
data packet carrying the lock address bits and the
area code, so that the wireless door lock uses the lock
address bits as a local communication address to
communicate with the wireless concentrator indi-
cated by the area code; and

the wireless concentrator determining, after receiving
the communication data packet sent by the wireless
door lock, whether the area code carried in the
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communication data packet 1s consistent with the
area code configured for the wireless concentrator,
and responding, if consistent, to the communication
data packet.

10. The communicating method for a wireless door lock
according to claim 9, wherein the method further comprises:

the central processing unit receiving, via the wireless

chip, an imstruction data packet sent by the wireless
concentrator, wherein the instruction data packet car-
ries the lock address bits of the wireless door lock,
which need to respond to the mnstruction data packet,
and the central processing unit detecting whether the
lock address bits carried 1n the recerved nstruction data
packet are consistent with the lock address bits
acquired from the multi-bit DIP switch, and responding
to the instruction data packet, 1f the lock address bits
carried 1n the received instruction data packet are
consistent with the lock address bits acquired from the
multi-bit DIP switch.

11. The communicating method for a wireless door lock
according to claim 10, wherein the wireless door lock further
comprises an electronic lock cylinder, the electronic lock
cylinder 1s connected with the central processing unit, and
the method further comprises: the central processing unit
controlling the electronic lock cylinder to engage or disen-
gage, according to the mnstruction data packet received from
the wireless concentrator.

12. The communicating method for a wireless door lock
according to claim 8, wherein the wireless door lock further
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comprises a display unit, the display unit 1s connected with
the central processing unit, and the method further com-
Prises:
the central processing unit controlling the display unit to
prompt that the communication 1s successiully estab-
lished, when receiving, via the wireless chip, reply data
indicative of successiul mapping sent by the wireless
concentrator in response to the request for establishing,
communication.

13. The commumicating method for a wireless door lock
according to claim 8, wherein the step of the central pro-
cessing unmit using as a communication address the DIP
switch address acquired from the multi-bit DIP switch and
sending by using the communication address via the wire-
less chip a request for establishing communication to a
wireless concentrator comprises:

the central processing unit using, as a communication

address, the DIP switch address acquired from the
multi-bit DIP switch, and sending, by using the com-
munication address via the wireless chip, a request for
establishing communication to the wireless concentra-
tor so as to establish wireless communication with the
wireless concentrator, when the wireless door lock 1s
powered up.

14. The communicating method for a wireless door lock
according to claim 8, wherein the central processing unit 1s
configured to send the request for establishing communica-
tion to the wireless concentrator, when detecting that the
clectronic lock cylinder acts for preset times within a preset
period of time.
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